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(71) 3a»BXTejib 



Bcccowjhmh Maywo-MccJicaoaaicjibCKMH HHCTinyi no KperuicHHio v ^gg$ff5 
' CKB3XHH H 6ypoBMM paCTBOpaM : ■ J: 
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(54) yCTPOHCTBO JU\H PEMOHTA OBCAJWUX K0J10HH 




1 , 

HD06pCTOWC OTHOCMICJI K yCTpOMCTBaM, OpH- 

MCfuieMMM np« ycraHOBKC npononmo-ro^pkpo- 
B2KHHX nnacTupcw H3 McrxTiiinccxax Tpy6 
b ofajpmxl KOJiOHHax Hc^uiHba, rax>BUX a 

BOA^niX JcJCB2PKMH C UCJIMO BOCCtaHOBJieHH* 

rcpMrnnHocTH crenoK kojiokh. 

IbBeCIRO yCTpOMCTBO JUT* yCTlHOBKH Mcxaji- 

jddcckhx nnacTupeM, corvipxaiuee janomictoajH 
xmokoctmo >nacnnHw A cocyn. cnycxacMUfi 

K MCCiy nOBpOWlCHHJI KOJIOHHM Hi TpOCC. Ha 

ooBCpxHocm GajuioHa cneuHajn»ni*MM rnxMMa* 

MM KpenHTOI MCia/UMHCCKHM fO<}>pBpOBaHHM« 

nnacrupfc. BnyipH anacnrmoro cocyA» - 

KOCTk OOMCmCH BOjfclBHOH 3apjW C OJlCKipO- 

AeTOHaiopoMl PacniHpcHHC nnacrapx b kojioh- 
hc ocymccTBJWCTai} np« wpuae apnjvi?liY^i& . 

Ocbobkum Henoch ikom Troro ycrpoiiciBa ab-' 
jwctch , jpyimocib nociiacemu pasHOMepHoro 
pacnmpemur njjacTup* no bcch arawe. 

HaMDone^ojUDKMM no icxHjnccicofi cynmoc- ^ 20 
th h flocTKracMOMy pesyjikraTy k npconaracMO- ^ 

My ffBJUteTCJI yCTDOHCTBO pCMOMTB o6ctA- 

BMX- Konoim, conepacawee nonyio unaHry c 
ynopoM, <}>opMHpyx>tuyio ynpyryio roflOBicy, » 
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xecTKHM Konyc-nyaHcoH u ycTaMOBncHHuii 

lUTSHTe MOK^y7yno{)OM H KOHycOM-nyiHCOHOM^;^: 

npojwixaio. rot|>pHpoB8KBufi :mt^x^y^2\.^t^ ■ : 
HeAocraTKOM lOBCCTMoro' ycrpoficTBi , V. 
crca ro, no xecTXHH KOHyc-nyancoH*irp«jiBa-^^* 
pMTcjibMoro pacuucpeHRji npononuio-ro^piipoBBJi-;^. 
noro iwaciwpji BunomteH c rjiamcoft ookoboA^ ■ .* 
noBCpXHocrw. Tbkoh Konyc npM paainipeHHH* 
.biuomm nnacrup* coaaacr oopaTHuft neperwO 
MCTajina, B pesynmic xaxaa* io biowm 06- 
pajycT abommm? HcaoxMMW nnacTbipB k kojioh- ; 
hc JXpyntM HCfloaaTKOM ycTpowcTBi 
B03MoxHomV3aknwoiBaH>ui KOHyca-nyaacowj 
b o6caAnofi>onoHHe x>» HC3HatDrt^wioAJ 

HMUM MC3I3^^K^ AMaMCTpaMH- . * ^ * * 

UMaapyiaoft^ 
KaicciBa " peMOf^ ^ HafleatHOcrji 

cro nyTCM hckjwkhh* aaxnMMHBaniw 
MOHUipycMOji kojiohhc KOHyca-nya^Ha^iJ 



ajw peMomTo^S^x^ko^oHii^^ 
nony» tunxry c~ynopoM. 4>opMHpy»u^y»"yn-. 
pyryio ronosicy, xcctkmm Konyc-nyaHcoH n . \^ 
ycraHOBJicHHNH Ma umMrc MC5Wiy y no P° M ^^y 
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KOHycoM* nyancoHOM n pononbHO- ro^pHpooaHHWH 
ruiaciupb, KoHyc-nyaHcoii BbinonHcH c nponojib- 

aHMMH s K3 H3B K3 M H , MMCKWIMMH nCp€MCHMblM pa- 

*nSyc;^yBeniPiMBaK)UWHc« ot MeHbmerb* oct-oaa- 



b npouco: paoiJMptiiHfl BnanHii BK/iKwaexca 
y^acTOK KOHyca, iia kotopom yron oSpa^yioiuCM 
KaHaBOK BOipacTaci no 35-40°. BnanHHii imac- 
<Tupn'S^yn^BnHtMbK 3thm ynacTKOM^* pc3K0 * 




ipo B a^ro^njia<x cTeiiKaM^b6caiwoa;Tpy6bi S;,o^mccTBJW«cH 

coH.?pa3pc3. ynpyroii '<}>opM«pyioiucH ronoBKOH^l:^^t>^ 

^"ii 1 ^ 6 . , v 15 ^3kcnep*MMeHrajibHO^ 

•rojioBKy?!, >,v <*•■ ofirva^viomeft KaHaB0>c A 7 KOHyca nyaH ^ ^ 



hoc yBCJiJweHHC npoxoaHoro /waMCTpa>JiacTM- 
pjf, a yron nozrbeMa o6pa3ywmcM 6once : 40 : ; ^ . 
BeacT k 3HawcJibHOMy yBCjiOTCHHw neo6xoflH- i: 

MMX OCCBWX yCHJIHH JUIH flDOXOHUtfHHH KOHyca- 

25 nyancoHa m yxynuieHHio KaHCCTBa pacujwpcHK*. 

UH KOHyC l<pHT. O/, . WIS. U»un 

C3H38KH no wc^BhinimfciiiaW^^ i«BOK» 4 icoHyca- paracm 3S^0^nort^|«ciuii^gp^ 
Haicnora . o6pa3yioiiieii'' KaHaBok 7,' ■* pom* luncmfM KOMycoM-nyaHcoHOM npoxojmoH ^ si 



: cTCHKaMToecanMOH , Tpyo 

V^iiipi;^w:^"r.-6 - KOHyc-nyancoH;?p 

''?vv-ycipoMCTBo ' Ann pcMOHta o&^iujt^ , . ., : ^^ v _ r . „ 

., i^i^HT^pMHpyioiiryH) ynpyryKijromjBKy^l, ^ ; no^Ma v o6pa3y»uieH KaHaBOK^; KOH>xa : nyaH^:^,v 
. yi^piacncMft/ KbH^c-iryaiicoH 2. H>nojryw|imaHry 3. coHa : 2'3.iawcnM«o BmweT Ma' KanccTBOj'pacuJM- |> 
L;^"ci^^aWH>ycTpoHcrBO b " cKBaxniry ^ Mcciy .. - *-VpcMMH"nnacTbipH M oceBoe yciuiHe- . n^6w»;.j^ir 
HapyiucHHH KOJioimu iia nacocHO-KOMnpeccojv HHR k OH yca-nyaHCoHa. Yron nbirbCMa o6pa3yio-r ! - 

- mux hjih 6ypwiuibix Tpy6ax 4 bmcctc^ Mciaji- 20 men mchcc 35° He naet kjih jisst hcsmbmhtcih^ 

JIHMCCKMM flfiaCTbipCM 5. KOTOpWH OHJIHmJkOH- 

itoM onnpacTCB na KOHyc-nyancoH 2/ a ot oce 
Boro ncpeMCiiiciiMH BBcpx yncpKHBaeTcH yno- 

' pOM 6. ;.; v • Tfvw'/;- . 

. Jv )KecTKHM KOHyc-nyaHCOH 2 npencraBJJfler co- 

; : ; 6oH ycC«ICHHMM KOHyC (<|>HT. 6) , Ha A 60KOBOH 
nOBepXNOCTM 

paxmycHbie KanaBKH , ^ _ , 

p* S. Vron HaioioHa . o6pa3ywmcM": KaHaBok 7/ ■* pcHHH ruiaowpH KOMycoM iryaHcoHOM npoxoAHOH 
cocraBJiflKWUiiH 9- \ 2°, yBejiHWBacTcn jio' 35- 30 flHaMcrp yBCJiMHMBacrca no othoiuchkw k OHa- 
40° y 6o/ibuicro ocHOBaniw xoiryca. Pannyc MCTpy KOHyca Ha 6-7 mm b 146 h «o 8-9 mm 

KaHasoK ncpcMCHHUH. y Mciibujcro ocHOBaHKH oocaiufwx ipy6ax. 3to no3Bon»eT cootbctctbch- 

tonr; 3) , KOHtJ)Hry pauHH KOToporo^noBippHCT r.^ r ^fio^ymmaah m WOMCtp ycrpoHCTB .nn^; pacoiMpc- 
BiiyipcMHKH Koirryp niuciMpjii.:oM;^BeH|pw a £ 

ycy btuohh luiacTwpji, a MTCM^yBcnkiroiCTcii' !• ^^3WWT^noBbiciiTk Bajie^wiocTb :hx paooTM.^ ^npn 
HanpHMcp, win .KOHyca-nyaHcona, npHMeiwcMO- . . paciimpcHMM nnacrwpu rmsvcHM KOHycoM 
n> iuw pcMOHTa 146 mm *o6ca^!X^KOJiOHM t ^. f ^ . yrrioM noa»cMa o6pa3ywraeH b 9-12 , xax 
paiuiyc KaHaBOK ~ ^ B 'npoTOTunc, npoxoiwoft jmaMCTp 

cocraBJiKCT 11 mm. b cpchhcm cwchhhV (4 >Hr * 4 ) 
16 mm, y 6ojjbiucro ochobskhh Konyca u 
• 28 mm- (*ht. 5). . •. v;W^^^?^- : ' 
ycraHoBKa nnacrupA b kojiohhc oocajXHbix 
ipy6 ocymccTBJiflcrcH nyTCM npoTJUMBajoifl qe- 
pc3 Hero jKcciKoro KOHyca-nyaHcoHa 2 4>op- 
MMpyvotneH ro/ioBKH 1 (4>Hr. 2). 

B.Ha«uie v b 6>3onopHOM .(4>ht. 3) h *iacnw- 

ho b onopuoM J (^)HT. .4 M 5) - pcxcHMCi pa cum- ,-2ff^«/ — •• / 

r - pcHHjr, koto BucTynw nnacrwpa -S^Ba^HW^^ ynopoM h KOHycoM-nyancoHOM npoflonbHo-roi^ 

V oimpaTbCH o cicmcy o6ca ff H0H > T^y^^npi^ o t ji m q a ip m c- 

. ^l^fici^^Hifii nnacTwpH^kolfycSM^HC^fe 

bok b 9-12° (4>Hr.6). BiiaiDiHir^a^ ^- nyVcM hckitio^chiw MiaiHHMBaHH* b dcmokth-^ 
npH 3tom nnoTHo npHncrawT k KamBKaM - Ko- ^> v pycMoil. kojiowic K0Hyca-iiyaHcona, hooicothh 
. HyonyaHcoHa 2. Kohtikt hx b I/HopittmS^i^^ KaHaBKaMM » MM ^ 

•-fcW^BHM^K xoiryT K ofiycalir>aHcim^2;iiT^^ 

cc' flccJwpMaimH Bfiajoof 6naroflapn ncpcMCHHO- 55 ox MCHbaiero ocHOBanwi KOHyca k ooJibineMy, , 
My pajurycy 7 b.^ bd«m4 hrct no Ayrc (*htJ- npH 3iOM Bwcrynw ruiacrbipH coBMemcHw c 
5) 6c3 o6pamon> ncpcm6a Mcraiuia, «rra h ~ npononbHUMH KanaBxaMH KOHyca nyaHCOHa, a 
npcjxoTBpaniacr o6pa30BanMe nenoKHMOB. 3aicM r :' yron HawioHa o6pa3yioincH xaHaaoK y obnbuio- 
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45 



cooTBCTCTBycx una MCTpy KOHyca-nyaHcoHa 

OopMyna H3o6pcteHHg 

ycrpoHaBo JW* pcMOHxa o6caxiHbix KonoHH., 
coflep^camcc nonyio urraHry c ynopoM, cJ>opMH- 
pywuxyio ynpyryw rojioBicy, ^cctkhh Konyc- 
rnyaHcoH h ycraHOBJieHHMH Ha .unaHrc M««iy 




ii s ro octionaitH* Koiryca nya:tcc:t3 cnrrawtuct 
"J^-; ' 35-40°. ■ . 

-.ijil * .\ Hctowhkm mufxjpManHH, 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [ 1 ] . 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



2 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. I shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9M2°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 ram of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of die patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-l 2°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of tfre grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig.l 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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